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(57)Abstract: 

PROBLEM TO BE SOLVED: To impart translucency as a 
whole, high luminance and excellent luminous efficiency 
to an organic electroluminescent display element and to 
facilitate its manufacturing. 

SOLUTION: This organic electroluminescent display 
element is provided with a positive electrode 2, organic 
luminescent films (3, 4, 5), an electron injection layer 6 
and a negative electrode 7. In this case, both the 
positive electrode 2 and the negative electrode 7 are so 9 
formed as to have translucency, and the electron 
injection layer 6 is formed of an organic metal complex 
of an alkaline metal or an alkaline earth metal, or an 
organic metal salt of an alkaline metal or an alkaline 
earth metal, or formed of an oxide of an alkaline metal or 
an alkaline earth meta[, or a halide of an alkaline metal or 
an alkaline earth metal, and has translucency. 
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* NOTICES * 

JPO and NCIPI are not responsible for any 
damages caused by the use of this 
translation. 

l.This document has been translated by 

computer. So the translation may not 

reflect the original precisely. 

2 **** shows the word which can not be 

translated. 

3.1n the drawings, any words are not 
translated. 



CLAIMS 
[Claim(s)] 

[Claim l] The organic 

electroluminescence display device 
characterized by for said anode plate and 
cathode consisting of transparent 
conductive film, respectively, and said 
electron injection layer consisting of a 
thin film which has the translucency of 
the organic metal salt of the 
organometallic complex of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal in the organic 
electroluminescence display device which 
has an anode plate, the organic 
luminescence film, an electron injection 
layer, and cathode at least. 
[Claim 2] The organic 

electroluminescence display. device 
characterized by for said anode plate and 
cathode consisting of transparent 
conductive film, respectively, and said 
electron injection layer consisting of a 



thin film which has the translucency of 
the halogenide of the oxide of alkali metal 
or alkaline earth metal, alkali metal, or 
alkaline earth metal in the organic 
electroluminescence display device which 
has an anode plate, the organic 
luminescence film, an electron injection 
layer, and cathode at least. 
[Claim 3] The organic 

electroluminescence display device 
characterized by for said anode plate 
consisting of transparent conductive film, 
and consisting of a metal thin film of 
translucency with which said cathode 
contains the metal of 4eV or less of work 
functions, and said electron injection 
layer consisting of a thin film which has 
the translucency of the organic metal salt 
of the organometallic complex of alkali 
metal or alkaline earth metal, alkali 
metal, or alkaline earth metal in the 
organic electroluminescence display 
device which has a:n anode plate, the 
organic luminescence film, an electron 
injection layer, and cathode at least. 
[Claim 4] The organic 

electroluminescence display device 
characterized by for said anode plate 
consisting of transparent conductive film, 
and consisting of a metal thin film of 
translucency with which said cathode 
contains the metal of 4eV or less of work 
functions, and said electron injection 
layer consisting of a thin film which has 
the translucency of the halogenide of the 
oxide of alkali metal or alkaline earth 
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metal, alkali metal, or alkaline earth 
metal in the organic electroluminescence 
display device which has an anode plate, 
the organic luminescence film, an 
electron injection layer, and cathode at 
least. 

[Claim 5] An organic electroluminescence 
display device given in either of claims 
1-4 whose thickness for said anode plate 
and cathode Mabe is 20nm * 200nm. 
[Claim 6] The luminous layer in said 
organic luminescence film is an organic 
electroluminescence display device given 
in either of claims 1*5 which are the 
layers by which the fluorochrome was 
doped. 

[Claim 7] An organic electroluminescence 
display device given in either of claims 
1-6 whose light transmittance of the 
visible ray of the part with which display 
observation of a component is presented 
is 70% or more. 

[Claim- 8] Said anode plate and cathode 
are an organic electroluminescence 
display device given in either of claims 
1*7 prepared so that the passive-matrix 
drive of the display device may be carried 
out. 

DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention 
relates to the organic 

electroluminescence display device 



equipped with the film (organic 
luminescence film) which consists of an 
electrode of a pair, and an organic 
compound containing this inter-electrode 
organic luminous layer. 
[0002] 

[Description of the Prior Art] In recent 
years, the needs of a thin flat- surface 
display device are increasing with the low 
power from CRT with diversification of 
information machines and equipment. 
Although there are a liquid crystal 
display component, a plasma display 
(PDP), etc. as such a flat- surface display 
device, it is a self -luminescence mold, and 
a display is clear and the 
electroluminescent element with a large 
angle of visibility attracts attention 
especially recently. The ingredient which 
constitutes it can divide an 
electroluminescent element roughly into 
an inorganic electroluminescent element 
and an organic .-electroluminescent 
element,. and : an inorganic 
electroluminescent element is already 
put in practical use and is marketed as 
goods. 

[0003] However, since luminescence of an 
inorganic electroluminescent element is 
the so-called collision mold excitation 
luminescence of making the ielectron 
accelerated by impression of high electric 
field collide with an emission center, and 
making it emit light, impression of the 
high voltage beyond 100V is required of 
the drive of this component. For this 
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reason, there is a problem of causing high 
cost-ization of a peripheral device. 
Moreover, since there is no good emitter 
of blue luminescence, there is also a 
problem that a full color display cannot 
be performed. 

[0004] On the other hand, the charge (an 
electron hole and electron) poured in from 
the two electrodes of an anode plate and 
cathode recombines an organic 
electroluminescent element in an emitter, 
and it generates an exciton, and since it 
is the so-called injection luminescence 
component that it excites the molecule of 
luminescent material and emits light, it 
can drive it by the low battery. And since 
luminescent material is an organic 
compound, it can change the molecular 
structure of luminescent material easily, 
and thereby, it can obtain the 
luminescent color of arbitration. 
Therefore, the organic electroluminescent 
element is wery- piromising- as a future* 
display device. 

[0005] The original form of an organic 
electroluminescent element is [C.W.Tang 
and S.A.VanSlyke which is the 
component of the two-layer structure 
equipped with two-layer [ of an electron 
hole transportation layer and an 
electronic transportation layer ], and was 
proposed by Than (Tang) and the van 
slyke (VanSlyke).; Appl.Phys.Lett., 51 
(1987) 913]. This component consists of 
the anode plate which carried out 
laminating formation, an electron hole 



transportation layer, an electronic 
transportability luminous layer, and 
cathode on a glass substrate. 
[0006] With this component, while an 
electron hole transportation layer serves 
to pour in an electron hole from an anode 
plate to an electronic transportability 
luminous layer, it prevented escaping to 
an anode plate, without the electron 
poured in from cathode recombining with 
an electron hole, and the role which 
confines an electron in an electronic 
transportability luminous layer is also 
played. For this reason, according to the 
containment effectiveness of the electron 
by this electron hole transportation layer, 
compared with the component of 
monolayer emitter structure, the 
recombination of an electron and an 
electron hole happened more efficiently, 
and the sharp fall of driver voltage was 
attained. 

[0007] Moreover,- Saito : > and * other s is. . . 
[C.AdachLwhich showed that not only an 
electronic transportation layer but an 
electron hole transportation layer could 
turn into a luminous layer in the 
component of two-layer structure, and 
T.Tsutsui and S. Saito.; Appl.Phys.Lett., 
55(1989) 1489]. 

[0008] Saito and others is [C.Adachi 
which proposed the component of the 
threetiered structure by which the 
luminous layer was sandwiched between 
the electron hole transportation layer and 
the electronic transportation layer as 
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amelioration of a two-layer structure 
component, S.Tokito, and T.Tsutsui and 
S.Saito.; Jpn.J.Appl.Phys., 27 (1988) 
L269]. This consists of the anode plate 
which carried out laminating formation, 
an electron hole transportation layer, a 
luminous layer, an electronic 
transportation layer, and cathode on a 
glass substrate, and in order that an 
electronic transportation layer may serve 
to confine an electron hole in a luminous 
layer, its luminous efficiency is improving 
further, while it serves for an electron 
hole transportation layer to confine an 
electron at a luminous layer. 
[0009] By the way, generally the cathode 
of an organic electroluminescent element 
vapor-deposits the small metal of a work 
function on an organic layer at about 
lOOnm thickness, is formed, and is 
opaque. When the electrode with which 
cathode also has translucency with an 
aaode ^" ^ plate organic 
electroluminescent element is used, it 
becomes the spontaneous light corpuscle 
child of translucency, and the application 
range spreads. 

[0010] It is indicated by JP,8- 185984, A 
about this point and a transparent 
organic electroluminescent element. 
While the component which this official 
report teaches forms the several nm thin 
layer which has the translucency of the 
metal of a low work function, or its alloy 
between the organic luminescence film 
which consists of an electronic 



transportation layer, a luminous layer, 
and an electron hole transportation layer, 
and a transparence conductive layer and 
forms on it the transparence conductive 
layer (cathode) which consists of an 
indium stannic-acid ghost (ITO), it 
prepares the transparence conductive 
layer (anode plate) which consists of ITO 
in an electron hole transportation layer 
side. Although the energy gap of cathode 
and an electronic transportation layer 
becomes large too much, the electron 
injection nature to the organic 
luminescence film falls and luminous 
efficiency worsens when a transparence 
conductive layer is used for cathode as an 
electrode, it is going to solve this by 
inserting the several nm thin layer of the 
metal of a low work function, or its alloy 
between the organic luminescence film 
and a transparence conductive layer. 
[0011] 

[Problem(s)-= :^to ^ be >- Solved^ - by- .the 
Invention] - However, when producing the 
component of the structure of a 
publication to JP,8- 185984, A, because 
adopts the thin layer of the low metal of a 
work function, there is the following 
problem. That is, even if it is able to form 
a thin film, it is [ that oxidation etc. tends 
to occur in the state of a thin film ] very 
difficult [ it / it is difficult to form the thin 
film of the low metal of a work function, 
and ], since it is very unstable to form a 
transparence conductive layer on the thin 
film of this low work function metal. 
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[0012] then, this invention the whole - 
translucency ■ having - high brightness 

luminous efficiency - good 
manufacture - let it be a technical 
problem to offer an easy organic 
electroluminescence display device. 
[0013] 

[Means for Solving the Problem] this 
invention person found out that a 
component with sufficient luminous 
efficiency was obtained stably easily by 
preparing the electron injection layer 
which consists of a halogenide of the 
oxide of the electron injection layer which 
consists of an organic metal salt of the 
organometallic complex of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal, alkali metal, or 
alkaline earth metal, alkali metal, or 
alkaline earth metal between the organic 
luminescence film and cathode 
containing an organic luminous layer, as 
- - a result bfrrepeating ^eseMeh/in^drder to 
solve said technical problem. .. 
[0014] Based on said knowledge, this 
invention offers the organic 
electroluminescence display device of the 
following four types of (l) to (4). 
(l) the display device of the 1st type - the 
organic electroluminescence display 
device characterized by for said anode 
plate and cathode consisting of 
transparent conductive film in the 
organic electroluminescence display 
device which has an anode plate, the 
organic luminescence film, an electron 



injection layer, and cathode, respectively 
even if few, and said electron injection 
layer consisting of a thin film which has 
the translucency of the organic metal salt 
of the organometallic complex of alkali 
metal or alkaline earth metal, alkali 
metal, or alkaline earth metal. 

(2) the display device of the 2nd type - 
the organic electroluminescence display 
device characterized by for said anode 
plate and cathode consisting of 
transparent conductive film in the 
organic electroluminescence display 
device which has an anode plate, the 
organic luminescence film, an electron 
injection layer, and cathode, respectively 
even if few, and said electron injection 
layer consisting of a thin film which has 
the translucency of the halogenide of the 
oxide of alkali metal or alkaline earth 
metal, alkali metal, or alkaline earth 
metal. 

(3) the display- device v of v the -3rd --type - ^ 
the organic electroluminescence display 
device characterized by for said anode 
plate consisting of transparent 
conductive film in the organic 
electroluminescence display device which 
has an anode plate, the organic 
luminescence film, an electron injection 
layer, and cathode, for said cathode 
consisting of a metal thin film of the 
translucency containing the metal of 4eV 
or less of work functions even if few, and 
said electron injection layer consisting of 

a thin film which has the translucency of 
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the organic metal salt of the 
organometallic complex of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal. 
(4) the display device of the 4th type - the 
organic electroluminescence display 
device characterized by for said anode 
plate consisting of transparent 
conductive film in the organic 
electroluminescence display device which 
has an anode plate, the organic 
luminescence film, an electron injection 
layer, and cathode, for said cathode 
consisting of a metal thin film of the 
translucency containing the metal of 4eV 
or less of work functions even if few, and 
said electron injection layer consisting of 
a thin film which has the translucency of 
the halogenide of the oxide of alkali metal 
or alkaline earth metal, alkali metal, or 
alkaline earth metal. 
[0015] According to the organic 
electrolumine scence ^display. - device of 
aforementioned [ of this invention ] (l) - 
(4) The electron injection layer which 
consists of an organic metal salt of the 
organometallic complex of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal, Or the electron 
injection layer which consists of a 
halogenide of the oxide of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal Compared with the 
electron injection layer of the thin film 
which becomes said JP,8* 185984, A from 
the metal of a low work function of a 



publication, it is stable, and the 
transparent conductive film and the 
metal thin film of translucency can be 
easily formed stably as cathode on this 
electron injection layer. In addition, these 
ingredients can carry out [ thin 
film Hzing easily by vacuum 
evaporationo etc. Moreover, by existence 
of this electron injection layer, the energy 
gap between the transparence conductive 
layers which are the organic 
luminescence film and cathode can be 
buried, and a component with sufficient 
luminous efficiency is obtained by high 
brightness. Moreover, since it is that in 
which both cathode an anode plate and 
an electron injection layer have 
translucency, a component transparent as 
a whole is obtained. 

[0016] The organic electroluminescence 
display device which starts this invention 
in this way is the display built into the 
reflector * glass* of ^ears/ • such -as : HUDs > :v 
such as a. display built into transparent 
plate surfaces, such as displays for in 
finders, such as a camera, a microscope, 
and a telescope, lighting of the dial face of 
a clock, a windowpane, and a tank, 
lighting, an automobile, and a rail car, 
and an automobile, and the room mirror, 
the overlay display which uses for other 
display screens in piles, and the display 
which built into the trace tablet. It is 
applicable to broad fields, a fluorescence 
display toy,. 

[0017] The above (l) The following can be 
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illustrated as the above "the organic 
luminescence film" in the organic 
electroluminescence display device of 
each type of - (4). 

** The thing of a configuration of having 
carried out the laminating of an electron 
hole transportation layer (or 
hole-injection transportation layer) and 
the organic luminous layer from the 
anode plate side to the cathode side, To a 
cathode side, from an anode plate side, ** 
An electron hole transportation layer (or 
hole-injection transportation layer), An 
organic luminous layer and an electronic 
transportation layer to a cathode side 
from a thing [ of a configuration of having 
carried out the laminating one by one ], 
and ** anode plate side About the thing 
and the organic luminous layer which 
carried out the laminating of an organic 
luminous layer and the electronic 
transportation layer to the cathode side 
---from^the-^thing'^D^ of^a-eonfiguriBition of 
havingrcarried out the laminating of a 
hole -injection layer, an electron hole 
transportation layer, an organic luminous 
layer, and the electronic transportation 
layer one by one ], and ** anode plate side 
For example, with doping a fluorescent 
material in all or a part of an electron 
hole transportation layer, hole-injection 
transportation layer, or electronic 
transportation layers, all or a part of 
these layers can be made into a luminous 
layer. 

[0018] About all of the organic 



electroluminescence display device 
concerning aforementioned this invention, 
it can consider as the following display 
device. 

- The display device whose thickness for 
aforementioned anode plate and cathode 
Mabe is 20nm - 200nm. The thickness of 
such a component preventing breakdown 
of a component, when making driver 
voltage low, it is convenient. 

The luminous layer in the 
aforementioned organic luminescence 
film is a display device which is the layer 
by which the fluorochrome was doped. 
The fluorochrome to dope can be chosen 
and it is advantageous in respect of 
selection of luminescence wavelength, 
luminous efficiency, and a component life. 

- The light transmittance of the visible 
ray (for example, wavelength of 450nm - 
about 650nm) of the part with which 
display observation of a component is 
presented is ^ the .-display ^device ^ it> is- : 
[ display- device J 80% or more more, 
preferably 70% or more. Also in case such 
a display device displays this display 
device as the transmission image spaced 
and obtained in piles, since the 
transmission image does not become dark, 
it is desirable. . 

The display device which the 
aforementioned anode plate and cathode 
are prepared so that the passive-matrix 
drive of the display device may be carried 
out, and can carry out a passive-matrix 
drive. This component is easy structure, 
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and it is easy to manufacture it, and it 
can gather the permeability of the whole 
display screen. 
[0019] 

[Embodiment of the Invention] The 
organic electroluminescence display 
device which is the 1st operation gestalt 
of this invention has an anode plate, the 
organic luminescence film, an electron 
injection layer, and cathode. Both this 
anode plate and cathode are formed so 
that it may have translucency. Moreover, 
this electron injection layer consists of an 
organic metal salt of the organometallic 
complex of alkali metal or alkaline earth 
metal, alkali metal, or alkaline earth 
metal, and has translucency. Or this 
electron injection layer consists of a 
halogenide of the oxide of alkali metal or 
alkaline earth metal, alkali metal, or 
alkaline earth metal, and has 
translucency. 

[0020]^ -©ne ^ ' example ^of ^the ^organic 
electroluminescence display device of the 
1st operation gestalt of this invention is 
shown in drawing 1 As for this 
component, laminating formation of the 
transparence substrate 1, an anode plate 

2, the hole -injection transportation layer 

3, the organic luminous layer 4, the 
electronic transportation layer 5, the 
electron injection layer 6, and the cathode 
7 is carried out at this order. This 
component constitutes the organic 
luminescence film LI from three layers, 
the hole injection transportation layer 3, 



the organic luminous layer 4, and the 
electronic transportation layer 5. 
[0021] This organic electroluminescence 
display device is producible as follows, for 
example. The transparence substrate 1 
has moderate reinforcement, does not 
receive a bad influence with the heat at 
the time of vacuum evaporationo etc. in 
component production, and especially if 
transparent, it will not be limited. As an 
ingredient of the transparence substrate 
1, ingredients, such as glass, transparent 
resin, for example, polyethylene, 
polypropylene, polyether sulphone, and a 
polyether ether ketone, can be used. The 
anode plate, the organic luminescence 
film, the electron injection layer, and 
cathode of the display device not only 
concerning the display device of the 1st 
operation gestalt but this invention can 
be formed by carrying out a laminating 
one by one on the aforementioned 
transparence substrates- ^^■^-:^v i .i<:.:,;.. 
[0022] Although itris.be ing- able to say to a 
display device at large [ not only 
concerning the display device of this 1st 
operation gestalt but this invention ], 
anode plates including the anode plate 2 
of illustration consist of transparent 
conductive film. It is desirable to use the 
conductive matter which has a larger 
work function than about 4eV as an 
ingredient of this anode plate film. A 
conductive compound like conductive 
metallic compounds, such as metallic 
oxides and those solid solutions, such as 
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tin oxide besides a metal like these alloys, 
such as carbon, aluminum, vanadium, 
iron, cobalt, nickel, copper, zinc, a 
tungsten, silver, tin, and gold, indium 
oxide, antimony oxide, a zinc oxide, and a 
zirconium dioxide, and a mixture, as this 
matter can be illustrated. 
[0023] What is necessary is just to form 
so that desired translucency and 
conductivity may be secured using the 
technique of distributing resin etc. and 
applying technique, the sol-gel method, or 
these matter, such as vacuum 
evaporationo and sputtering, on a 
transparence substrate using conductive 
matter which was described above when 
forming an anode plate. In order that the 
thickness of an anode plate may acquire 
translucency, in the case of a metal anode 
plate, lnm - about lOnm is desirable, and 
is lnm - about 8nm more preferably. 
Moreover, in the case of the anode plate of 
-a v - conductive^ compound = : like- conductive 
metallic, compounds, such as conductive 
metallic oxide, lOnm - about 300nm is 
desirable. 

[0024] What formed that by which the 
transparent electrode was formed on the 
glass substrate, for example, the thing 
which prepared the transparent electrode 
which consists of ITO (Indium Tin Oxide) 
on. the glass substrate, and the 
transparent electrode by Corning, Inc. 
where the common name is carried out to 
NESA glass on the glass substrate as a 
transparence substrate and an anode 



plate may be used. 

[0025] Next, the hole-injection 
transportation layer 3 is formed on an 
anode plate 2. As an electron hole 
transportation ingredient which can be 
used in the display device concerning this 
invention for formation of a hole-injection 
transportation layer, a well-known thing 
can be used including the hole-injection 
transportation layer 3 of illustration. For 
example, N, N f -diphenyl-N, an N'-screw 
(4-methylphenyl) - 1 1'- screw 
(3-methylphenyl) - 4 4'-diamine, N, 
N'-diphenyl-N, N'screw 
(3-methylphenyl) - 1 l'-diphenyl - 4 
^-diamine, N, N'-diphenyl-N, N'-screw 
(4methylphenyl) - 1 l'-diphenyl - 4 
4*-diamine, N, N'-diphenyl-N, N'-screw 
(l naphthyl) - 1 l'-diphenyl - 4 4'diamine, 
N, N'-diphenyl-N, N'-screw (2-naphthyl) - 
1 l'-diphenyl - 4 4'diamine, N, 
N' tetrapod (4-methylphenyl) - 1 1'- screw 
(3-methylphenyl)^- -***4 r^->4 , --diamiiie^.N,^^-.-.^-.- 
N'-diphenyl-N, • i - : . N'-screw 

(3-methylphenyl) - 1 l*-screw 
(3-methylphenyl) - 4 4'-diamine, N, 
N'-screw (N-carbazolyl) - 1 l'-diphenyl - 4 
4'-diamine, 4, 4', a 4"-tris (N-earbazolyD 
triphenylamine, N, N', N"- triphenyl-N, 
N', and N" tris (3-methylphenyl) - 1, 3, 
5-Tori (4-aminopheny0 benzene, four - 
four - ' - four " - tris - [- N - N - ' - N 
-- " - triphenyl ; N - N :- ' - N - " - tris 
(3-methylphenyl) -] -- a triphenylamine 
-- etc. - mentioning -- having - these - 
independent - or two or more can be 
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mixed and used. 

[0026] The hole -injection transportation 
layer in the display device which starts 
this invention including the 
hole -injection transportation layer 3 may 
vapor-deposit and form the above 
electron hole transportation ingredients, 
and may form by the applying methods, 
such as a dip coating method and a spin 
coat method, using the solution which 
dissolved the electron hole transportation 
ingredient, or the solution which 
dissolved the electron hole transportation 
ingredient with suitable resin. What is 
necessary is for it to be good, and just to 
set the thickness to 5nm - about lOOOnm, 
lnm - about 500nm, then when forming 
by the applying method when forming a 
hole -injection transportation layer with 
vacuum deposition. If it becomes thicker 
than this, in order to make 
predetermined brightness emit light, it is 
^necessary ^^^to-make^^applied -voltage high, 
and while luminous efficiency is bad, it 
will be easy to cause degradation of a 
component. Moreover, if it becomes 
thinner than this, although luminous 
efficiency is good, it will become easy to 
carry out dielectric breakdown etc., and 
the life of a component will become short. 
[0027] Next, the organic luminous layer 4 
is formed on the hole-injection 
transportation layer 3. As an organic 
luminescent material which can be used 
in the display device concerning this 
invention for organic luminous layer 



formation, a well-known thing can be 
used including the organic luminous 
layer 4 of illustration. For example, an 
EPIDO lysine, 2, 5-screw [5 and 7-G 
t-pentyl-2-benzoxazolyl] thiophene, 2 and 
2 f -(l, 4phenylene divinylene) 

bis-benzothiazole, 2 and 2*(4 and 
4'-biphenylene) bis-benzothiazole, 
5-methyl-2-{2-[4-(5-methyl-2-benzoxazoly 
1) phenyl] vinyl} benzooxazole, 2, 5-screw 
(5 methyl-2-benzoxazolyl) thiophene, An 
anthracene, naphthalene, a 

phenanthrene, a pyrene, a chrysene, 
perylene, Peri non, 1, 4-diphenyl 
butadiene, a tetra-phenyl butadiene, A 
coumarin, an acridine, a stilbene, 
2 (4 biphenyl)-6-phenylbenzo oxazole, An 
aluminum tris oxine, a magnesium 
bisoxine, screw (benzo-8-quinohnol) zinc, 
Screw (2-methyl-8-quinolinol) aluminum 
oxide, an indium tris oxine, Aluminum 
tris (5-methyl oxine), a lithium oxine, a 
gallium ^trisi^-oxine-,-*- 5 Calcium * r/«crew- 

(5-chloro • oxine), Pori zinc-screw . 

(8hydroxy-5-KINORI noryl) methane, 
dilithium EPINDORI dione, zinc 
bis-oxine, 1, and 2-phtalo peri non, 1 and 
2-naphthalo peri non etc. can be used. 
Moreover, general fluorescent dye, for 
example, a fluorescence coumarin color, a 
fluorescence perylene color, a 
fluorescence pyran color, a fluorescence 
thiopyran color, fluorescence Pori 
methine dye, a fluorescence MESHIANIN 
color, a fluorescence imidazole color, etc. 
can be used. Among these especially a 
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desirable thing is a chelation oxy-NOIDO 
compound. 

[0028] The organic luminous layer in the 
display device which starts this invention 
including the organic luminous layer 4 
may vapor- deposit and form the above 
organic luminescent material, and may 
form by the applying methods, such as a 
dip coating method and a spin coat 
method, using the solution which 
dissolved an organic luminescent 
material, or the solution which dissolved 
an organic luminescent material with 
suitable resin. What is necessary is for it 
to be good, and just to set the thickness to 
5nm - about lOOOnm, lnm - about 500nm, 
then when forming by the applying 
method when forming an organic 
luminous layer with vacuum deposition. 
If it becomes thicker than this, in order to 
make predetermined brightness emit 
light, it is necessary to make applied 
*j& voltage -^highv-^ 

efficiency is bad, it will be easy. to cause 
degradation of a component. Moreover, if 
it becomes thinner than this, although 
luminous efficiency is good, it will become 
easy to carry out dielectric breakdown 
etc., and the life of a component will tend 
to become short. 

[0029] In addition, the monolayer 
configuration which consists of said 
fluorescent material is sufficient as an 
organic luminous layer, and in order to 
adjust properties, such as a color of 
luminescence, and reinforcement of 



luminescence, it is good also as a 
multilayer configuration. Moreover, what 
mixed two or more sorts of fluorescent 
materials, and formed, or doped 
photogene (for example, fluorochromes, 
such as rubrene and a coumarin) may be 
used. 

[0030] Next, the electronic transportation 
layer 5 is formed on the organic luminous 
layer 4. As an electronic transportation 
ingredient which can be used in the 
display device concerning this invention 
for formation of an electronic 
transportation layer, a well-known thing 
can be used including the electronic 
transportation layer 5 of illustration, for 
example, 

2 - (4 -biphenylyl) - 5- (4- tert-buthylphenyD " 
1, 3, and 4-OKISA diazole 
2-(l-naphthyl)-5-(4-tert-buthylphenyl)- 1, 
3, and 4-OKISA diazole - 1 and 4-screw 
{-- 2-[ - 5 (4 tert buthylphenyl)- 1, 3, and 
4-oxadiazolyl]} ^benzene ~- --Ltand 3- sere w- - 
{ - 2 [ - 5:T(4 tert:buthylphenylX: 1, 3, and 

4- oxadiazolyl]} benzene - a 4 and 
4'-screw - {- 2[- 

5- (4-tert-buthylphenyl)- 1, 3, and a 
4-oxadiazolyl]} biphenyl 
2-(4-biphenylyl)-5-(4-tert-buthylphenyl)- 
1, 3, and 4-thiadiazole 
2-(l-naphthyl)-5(4-tert-buthylphenyl)- 1, 
3, and 4-thiadiazole - 1 and 4-screw - { - 
2 [ - 5 (4 tert-buthylphenyD- 1, 3, and 
4 thiadiazolyl]} benzene - 1 and 3-screw 
-- {- 2-[- 5 (4-tert-buthylphenyl)- 1, 3, 
and 4-thiadiazolyl]} benzene - a 4 and 
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4'screw ■* {" 2-[- 

5(4tertbuthylphenyl)- 1, 3, and a 
4-thiadiazolyl]} biphenyl 
3(4-biphenylyl)-4phenyl-5-(4-tertbuthyl 
phenyl)- 1, 2, and 4-triazole 

3- (l-naphthyl)-4-phenyl-5-(4tertbuthylp 
henyl)- 1, 2, and 4-triazole - 1 and 

4- screw " {" 3-[- 

4- phenyl-5-(4-tert-buthylphenyl)- 1, 2, 
and 4 thoria ZORIRU]} benzene 1 and 
3-screw " {" 2*[- 
lphenyl-5-(4-tert-buthylphenyl)- 1, 3, 
and 4 thoria ZORIRU]} benzene a 4 and 
4'-screw - {" 2-[- 
l phenyl-5 (4-tert buthylphenyl)- 1, 3, a 
4 thoria ZORIRU]} biphenyl, 1 and 3, and 

5- tris - { - 2 [ - 5 (4-tert buthylphenyl)- 1, 
3, 4-oxadiazolyl]} benzene, etc. are 
mentioned. It is independent in these, or 
two or more can be mixed and used. 
.Moreover, what has comparatively high 
electronic transportation ability can also 
be - used- -among, rthe ^ matter - used^ as - 
organic luminescent material, su<ih as an 
aluminum tris oxine. 

[0031] The electronic transportation layer 
in the display device which starts this 
invention including the electronic 
transportation layer 5 may vapor*deposit 
and form the above electronic 
transportation ingredients, and may form 
by the applying methods, such as a dip 
coating method and a spin coat method, 
using the solution which dissolved the 
electronic transportation ingredient, or 
the solution which dissolved the 



electronic transportation ingredient with 
suitable resin. What is necessary is for it 
to be good, and just to set the thickness to 
5nm - about lOOOnm, lnm - about 500nm, 
then when forming by the applying 
method when forming an electronic 
transportation layer with vacuum 
deposition. If it becomes thicker than this, 
in order to make predetermined 
brightness emit light, it is necessary to 
make applied voltage high, and while 
luminous efficiency is bad, it will be easy 
to cause degradation of a component. 
Moreover, if it becomes thinner than this, 
although luminous efficiency is good, it 
will become easy to carry out dielectric 
breakdown etc., and the life of a 
component will become short. 
[0032] Next, the electron injection layer 6 
is formed on the electronic transportation 
layer 5. The organic metal salt of the 
organometallic complex of alkali metal or 
alkaline dearth;-: metal r ^alkaLi^.metal,^or:r. 
alkaline earth metal is used, for. the 
electron injection ingredient for the 
electron injection stratification in the 
display device concerning this invention 
including the electron injection layer 6 of 
illustration. Or the halogenide (for 
example, fluoride) of the oxide of alkali 
metal or alkaline earth metal, alkali 
metal, or alkaline earth metal is used. As 
the alkali metal contained in these 
organometallic complexes, an organic 
metal salt, oxide, and a halogenide, or an 
alkaline earth metal, although a lithium, 
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beryllium, sodium, magnesium, a 
potassium, calcium, a rubidium, barium, 
strontium, caesium, etc. can be 
mentioned, especially since electron 
injection nature has a lithium, 
magnesium, a potassium, calcium, and 
good caesium, it is desirable especially. 
[0033] As an organic metal salt or an 
organometallic complex, the 

acetylacetonato complex containing this 
metal, ethylenediamine complex salt, 
glycine complex salt, an oxine complex, 
an alpha nitroso beta naphthol complex, 
salicylate, a salicylaldoxime complex, a 
cupferron complex, a benzoinoxime 
complex, a bipyridine complex, a 
phenanthroline complex, a crown 
complex, a proline complex, a 
benzoylacetone complex, bivalence 
carboxylate, aliphatic series carboxylate, 
etc. are mentioned. Also in these, 
especially since electron injection nature 
has an* acetylacetonato-eomplex v >an-oxme- 
complex, ; salicylate,, a salicylaldoxime 
complex, bivalence carboxylate, and good 
aliphatic series carboxylate, it is 
desirable. 

[0034] The electron injection layers in the 
display device concerning this invention 
including the electron injection layer 6 
can be formed by approaches, such as 
vacuum evaporationo and sputtering. 
The thickness is set to O.lnm - about 
20nm when forming with vacuum 
deposition. An electron injection layer 
may raise electron injection effectiveness 



so that the thickness is thin, but if too 
thin, it will become the cause of electron 
injection unevenness or a dark spot. 
Moreover, if thickness becomes thick, 
luminous efficiency will worsen on the 
contrary and the life of an organic 
electroluminescence display device will 
become short. Therefore, what is 
necessary is just to form in the range of 
the aforementioned thickness in 
consideration of the life of electron 
injection effectiveness, luminous 
efficiency, and a component etc. 
[0035] Next, the cathode 7 which consists 
of transparent conductive film is formed 
on the electron injection layer 6. As an 
ingredient which constitutes the cathode 
in the display device concerning this 
invention, a conductive compound like 
conductive metallic compounds, such as 
metallic oxides and those solid solutions, 
such as tin oxide, indium oxide, antimony 
- oxide, a - zinc oxide;: ^and^a^zirGoniumv< 
dioxide, and a mixture r can be illustrated 
including the cathode 7 of illustration. 
[0036] Moreover, cathode may consist of a 
conductive metal thin film which has 
translucency, the metal thin film of the 
translucency containing the metal which 
has a work function 4eV or less in that 
case is desirable, and the alloy containing, 
magnesium, calcium, titanium, an 
yttrium, a lithium, a gadolinium, an 
ytterbium, a ruthenium, manganese, and 
them can be illustrated as an ingredient 
of this metal thin film. 
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[0037] What is necessary is to use this 
matter on an electron injection layer, and 
just to form so that desired translucency 
and conductivity may be secured using 
technique, such as vacuum evaporationo 
and sputtering, when forming cathode. 
When the thickness of cathode secures 
translucency, in the case of the cathode of 
a conductive compound like conductive 
metallic compounds, such as conductive 
metallic oxide, lnm * about 300nm is 
desirable. In the case of a metal thin film, 
lnm - about lOnm is desirable. It is lnm - 
about 8nm more preferably. When 
forming cathode with a metal thin film, it 
is desirable to cover the stability of a 
component property and the resistance as 
cathode with the conductive film of 
translucency, such as ITO, further from 
viewpoints, such as to make it small. 
[0038] As for an anode plate 2 and 
cathode 7, it is desirable to form so that 
the passive-matrix,. drive ^ofi^thevdisplay 
device can be carried out. -It is because 
the structure of a mechanical component 
becomes easy and the permeability of a 
display device can be gathered easily by 
this. Moreover, - while preventing 
dielectric breakdown of a component etc., 
when maintaining translucency and 
making driver voltage low, as for the 
thickness from an anode plate 2 to 
cathode 7, i.e., the thickness which set an 
anode plate 2, the electron hole 
transportation layer 3, the organic 
luminous layer 4, the electronic 



transportation layer 5, the electron 
injection layer 6, and cathode 7 here, it is 
desirable to be referred to as 200nm - 
about 2000nm. The thickness for an 
anode plate and cathode Mabe has 20nm 
- desirable about 200nm. 
[0039] Moreover, it is desirable 
practically by adjusting the translucency 
of each class to make it the light 
transmittance of the visible ray in the 
part with which the display observation 
in a display device is presented become 
about 70% or more. It is about 80% or 
more more preferably. Thereby, even 
when using this component in piles, for 
example on another display device or a 
display, it becomes possible to also 
display a lower transmission image 
vividly. Between an anode plate 2 and 
cathode 7, a power source 9 is connected 
using the suitable lead wire 8, such as a 
nichrome wire, a gold streak, copper wire, 
and a platinum ^ wire. And. tbis- organic-i 
electroluminescence display device can be 
made to emit light by impressing the 
predetermined electrical potential 
difference Vs between two electrodes. 
[0040] According to the display device of 
drawing 1 , since the electron injection 
layer 6 is formed from the halogenide of 
the oxide of the organic metal salt of the 
organometallic complex of the alkali 
metal which is the stable matter 
chemically and physically, or alkaline 
earth metal, alkali metal, or alkaline 
earth metal, alkali metal, or alkaline 
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earth metal, alkali metal, or alkaline 
earth metal, it can form cathode 7 easily 
on this electron injection layer 6. 
Moreover, the energy gap between the 
electronic transportation layer 5 and 
cathode 7 can be buried by existence of 
this electron injection layer 6, and the 
good display of luminous efficiency is 
possible by high brightness. Moreover, 
since each of anode plates 2, cathode 7, 
and each class in the meantime has 
translucency, a component transparent as 
a whole is obtained. 

[0041] Next, one example of the organic 
electroluminescence display device of the 
2nd operation gestalt of this invention is 
shown in drawing 2 . As for this 
component, laminating formation of the 
transparence substrate 1, an anode plate 

2, the hole -injection transportation layer 

3, the organic luminous layer 4, the 
electron injection layer 6, and the cathode 

- 7 is Carried -out ^-a^this-^order^-^hi'S - 
component constitutes the organic 
luminescence film L2 from two-layer [ of 
the electron hole transportation layer 3 
and the organic luminous layer 4 ]. About 
the ingredient of each part, what was 
adopted in the display device of drawing 
1 , and the same thing are employable. 
[0042] Also in the display device shown in 
drawing 2 , since the electron injection 
layer 6 is formed from the organic metal 
salt of the organometallic complex of the 
alkali metal which is the stable matter 
chemically and physically, or alkaline 



earth metal, alkali metal, or alkaline 
earth metal or is formed from the 
halogenide of the oxide of the alkali metal 
which is the stable matter chemically and 
physically, or alkaline earth metal, alkali 
metal, or alkaline earth metal, it can 
form cathode 7 easily on this electron 
injection layer 6. Moreover, the good 
display of luminous efficiency is possible 
by high brightness. Moreover, since each 
of anode plates 2, cathode 7, and each 
class in the meantime has translucency, a 
component transparent as a whole is 
obtained. 

[0043] If the electronic transportation 
ability of the organic luminescence film is 
comparatively high, it is also possible to 
omit an electronic transportation layer 
like this operation gestalt. In addition, 
also in said which gestalt, functional 
separation of the hole injection 
transportation layer may be carried out 
- two-layer - [ ^with *~the ---electron* 1 -- - -hole-. 
transportation layer which consists of a 
high ingredient of the hole injection layer 
which consists of a high ingredient of 
hole -injection nature, and electron hole 
transportability ]. Moreover, it may be 
made to carry out the laminating of 
cathode, the organic luminescence film, 
an electron injection layer, and the anode 
plate on a transparence substrate one by 
one. Although an example is given and 
this invention is explained concretely 
hereafter, this invention is not limited to 
those examples. 
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On the glass substrate with which the 
indium stannic -acid ghost (ITO) with an 
example 1 thickness of about 150nm was 
covered, they are N, N'-diphenyl-N, and 
an N*- screw (4-methylphenyl). * 1 1'- screw 
(3-methylphenyl) - 4 and the 
hole -injection transportation layer which 
consists of a 4* -diamine compound were 
formed so that it might become 60nm in 
thickness by vacuum evaporationo. The 
organic luminous layer which consists of 
an aluminum tris oxine (Alq3) on it was 
formed so that it might become the 
thickness of 60nm by vacuum 
evaporationo. The electron injection layer 
which moreover consists of a 
potassium-acetylacetonato complex was 
formed so that it might become the 
thickness of 2nm by vacuum 
evaporationo. The cathode which 
moreover consists of ITO was formed so 
that it might become the thickness of 
•-- < lOOnm by the spatterr-Thus^-the- organic - : 
electroluminescence display 1 device was 
produced. 

[0044] In the example 2 aforementioned 
example 1, replaced with using a 
potassium-acetylacetonato complex as an 
ingredient of an electron injection layer, 
and the lithium acetylacetonato complex 
was used, and also the organic 
electroluminescence display device was 
produced like said example 1. 
[0045] In the example 3 aforementioned 
example 1, replaced with using a 
potassium-acetylacetonato complex as an 



ingredient of an electron injection layer, 
and the salicylic-acid lithium was used, 
and also the organic electroluminescence 
display device was produced like said 
example 1. 

[0046] the glass substrate top with which 
the indium stannic-acid ghost (ITO) with 
an example 4 thickness of about 150nm 
was covered - 4, 4', and 4" - the 
hole -injection transportation layer which 
consists of a - tris [N, N', and N M - 
triphenyl-N, N' and N"tris 
(3-methylphenyl)] triphenylamine 
compound was formed so that it might 
become 60nm in thickness by vacuum 
evaporationo. The organic luminous layer 
which moreover consists of Alq3 was 
formed so that it might become the 
thickness of 60nm by vacuum 
evaporationo. The electron injection layer 
which moreover consists of lithium 
fluoride was formed so that it might 
become the ■? ythiclmes&^- i O^.-0;5iimo^by^ 
vacuum evaporationo. The cathode which 
moreover consists of ITO was formed so 
that it might become the thickness of 
lOOnm by the spatter. Thus, the organic 
electroluminescence display device was 
produced. 

[0047] In the example 5 aforementioned 
example 4, replaced with using lithium 
fluoride as an ingredient of an electron 
injection layer, and the magnesium oxide 
was used, and also the organic 
electroluminescence display device was 
created like said example 4. 
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[0048] On the glass substrate with which 
the indium stannic-acid ghost (ITO) with 
an example 6 thickness of about 150nm 
was covered, they are N, N'-diphenyl-N, 
and an N'-screw (4-methylphenyl). 1 
l'-screw (3 methylpheny]) - 4 and the 
hole-injection transportation layer which 
consists of a 4 f - diamine compound were 
formed so that it might become 60nm in 
thickness by vacuum evaporationo. 
moreover - Alq3 from - the becoming 
organic luminous layer was formed so 
that it might become the thickness of 
60nm by vacuum evaporationo. The 
electron injection layer which moreover 
consists of a potassiumacetylacetonato 
complex was formed so that it might 
become the thickness of 2nm by vacuum 
evaporationo. Cathode was formed so 
that it might moreover become the 
thickness of 2nm by vapor codeposition, 
by the atomic ratio of Mg andlO-1 about 
. .. Agr The * thin ^.-fflm^was^foi^ed^s^^that' : 
sputtering of the. ITO might furthermore 
be carried out by the spatter and it might 
become the thickness of 200nm. Thus, the 
organic electroluminescence display 
device was produced. 

[0049] In the example 7 aforementioned 
example 6, replaced with the 
potassium -ace ty lace tonato complex as an 
ingredient of an electron injection layer, 
and the lithium-acetylacetonato complex 
was used, and also the organic 
electroluminescence display device was 
produced like said example 6. 



[0050] In the example 8 aforementioned 
example 6, replaced with the . 
potassium-acetylacetonato complex as an 
ingredient of an electron injection layer, 
and the salicylic -acid lithium was used, 
and also the organic electroluminescence 
display device was produced like said 
example 6. 

[0051] On the glass substrate with which 
. the indium stannic-acid ghost (ITO) with 
an example 9 thickness of about 150nm 
was covered, they are N, N'-diphenyl-N, 
and an N'- screw (lnaphthyl) as a 
hole injection transportation layer. - 1, 
r diphenyl -4, and ^-diamine were made 
to vapor-deposit, and the film with a 
thickness of 55nm was formed. The thing 
which moreover made the aluminum tris 
oxine dope rubrene 5% of the weight as 
an organic luminous layer was made to 
vapor-deposit by vapor codeposition, and 
the thin film with a thickness of lOnm 
> was formed; tv-.--.-^.:.^ v - 

[0052] , Next,. . ■ . . . as . an- electronic 
transportation layer, the aluminum tris 
oxine was made to vapor-deposit and the 
thin film with a thickness of 45nm was 
formed. Furthermore, on it, the 
sodium-acetylacetonato complex was 
made to vapor-deposit with the vacuum 
deposition by resistance heating as an 
electron injection layer, and the thin film 
with a thickness of 2nm was formed. As 
cathode, the thin film was formed in the 
last so that sputtering of the ITO might 
be carried out by the spatter and it might 
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become the thickness of 200nm. Thus, the 
organic electroluminescence display 
device was produced. 
[0053] On the glass substrate with which 
the indium stannic-acid ghost (ITO) with 
an example 10 thickness of about 150nm 
was covered, they are N, N'-diphenylN, 
and an N*- screw (l-naphthyl) as a 
hole -injection transportation layer. - 1, 
l'-diphenyl -4, and 4'diamine were made 
to vapor -deposit, and the film with a 
thickness of 55nm was formed. The thing 
which moreover made the aluminum tris 
oxine dope rubrene 5% of the weight as 
an organic luminous layer was made to 
vapor-deposit by vapor codeposition, and 
the thin film with a thickness of lOnm 
was formed. 

[0054] Next, as an electronic 
transportation layer, the aluminum tris 
oxine was made to vapor-deposit and the 
thin film with a thickness of 45nm was 
formed: ^ -Furthermore^ - on it, wthe 
potassiumtrifluoro aeetylacetonato 
complex was made to vapor-deposit with 
the vacuum deposition by resistance 
heating as an electron injection layer, and 
the thin film with a thickness of 2nm was 
formed. Finally, as cathode, Ag was made 
to vapor-deposit by vapor codeposition by 
the atomic ratio of Mg andlO-1, the thin 
film with a thickness of 2nm was formed, 
and the thin film was formed so that 
sputtering of the ITO might be carried 
out by the spatter on it and it might 
become the thickness of 200nm. Thus, the 



organic electroluminescence display 
device was produced. 
[0055] On the glass substrate with which 
the indium stannic-acid ghost (ITO) with 
an example of comparison 1 thickness of 
about 150nm was covered, they are N, 
N'-diphenyl-N, and an N'-screw 
(4-methylphenyl). - 1 1'- screw 
(3-methylphenyl) - 4 and the 
hole-injection transportation layer which 
consists of a 4' -diamine compound were 
formed so that it might become 60nm hi 
thickness by vacuum e vapor ationo. 
moreover -- Alq3 from -- the becoming 
organic luminous layer was formed so 
that it might become the thickness of 
60nm by vacuum evaporationo. Without 
moreover preparing an electron injection 
layer, the cathode which consists of ITO 
directly was formed so that it might 
become the thickness of lOOnm by the 
spatter. Thus, the organic 
electroluminescence displays device of the - 
example 1 of a comparison was produced. 
[0056] On the glass substrate with which 
the indium stannic-acid ghost (ITO) with 
an example of comparison 2 thickness of 
about 150nm was covered, they are N, 
N'-diphehyl-N, and an N'-screw 
(4-methylphenyl). - 1 1'- screw 
(3-methylphenyl) - 4 and the 
hole-injection transportation layer which 
consists of a 4 1 -diamine compound were 
formed so that it might become 60nm in 
thickness by vacuum evaporationo. 
moreover - Alq3 from -- the becoming 
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organic luminous layer was formed so 
that it might become the thickness of 
60nm by vacuum evaporations Without 
moreover preparing an electron injection 
layer, cathode was formed so that it 
might become the thickness of lOnm by 
vacuum evaporation© using direct Mg-Ag 
mixture (10*1 atomic ratios). Thus, the 
organic electroluminescence display 
device of the example 2 of a comparison 
was produced. 

[0057] On the glass substrate with which 
the indium stannic-acid ghost (ITO) with 
an example of comparison 3 thickness of 
about 150nm was covered, they are N, 
N' - diphenyl- N, and an N f - screw 
(4-methylphenyl). - 1 l'screw 
(3-methylphenyl) - 4 and the 
hole -injection transportation layer which 
consists of a 4'-diamine compound were 
formed so that it might become 60nm in 
thickness by vacuum evaporationo. 
' moreover - Alq-3 ^ftom*-- -the -becoming 
organic luminous layer was formed so 
that it might become the thickness of 
60nm by vacuum evaporationo. Without 
moreover preparing an electron injection 
layer, cathode was formed so that it 
might become the thickness of 20nm by 
vacuum evaporationo using direct Mg-Ag 
mixture (10- 1 atomic ratios). Thus, the 
organic electroluminescence display 
device of the example 3 of a comparison 
was produced. 

[0058] Next, evaluation of the 
luminescence brightness about each 



organic electroluminescence display 
device obtained by said examples 110 
and the examples 1-3 of a comparison and 
light transmittance is explained: 
luminescence brightness - the Minolta 
Co., Ltd. make using luminance-meter 
LS-100, the direct current voltage of 10V 
was impressed to each component, and it 
measured from the anode plate side. 
Moreover, about light transmittance, the 
average transmission coefficient of light 
with a wavelength of 450nm - 650nm was 
measured using the spectrophotometer 
for ultraviolet and visible region U-3210 



by Hitachi, 


Ltd. A result is 


shown 
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[0060] Each organic electroluminescence 
display device of examples 1-10 is 100 
cds/m2 at the time of 10V impression so 
that this result may show. The above 
good luminescence brightness and good 
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luminous efficiency were shown. 
Moreover, it is the display device 
obtained in the example 1 under a 
nitrogen gas inert atmosphere Initial 5 
m A/cm 2 It was 300 hours, when 
continuation luminescence was carried 
out and the half-life (time amount until 
brightness becomes half) of the 
luminescence brightness was measured. 
Thus, about the component of an example 
1, there was little loss of power and stable 
long luminescence of a life was accepted. 
Moreover, the light transmittance of the 
component in a light region (wavelength 
of 450nm - 650nm) is 70% or more, and 
each component of examples 1*10 showed 
practically sufficient translucency. 
[0061] On the other hand, at the 
component of the example 1 of a 
comparison which is not equipped with 
the electron injection layer, the 
luminescence brightness at the time of 
10V- impressibn-is: 10' cd/m2. It - was low; 
Moreover, although it did not have an 
electron injection layer with the 
component of the examples 2 and 3 of a 
comparison, since what contained the 
metal of a low work function as a cathode 
material was used, luminescence 
brightness was high. However, since 
thickness of cathode had to be thickened 
with lOnm and 20nm, respectively in 
order to obtain sufficient electron 
injection nature, practically sufficient 
light transmittance was not obtained. 
[0062] By the organic 



electroluminescence display device of this 
invention which has the electron injection 
layer which consists of a halogenide of 
the oxide of the electron injection layer 
which is formed the above result so that 
an anode plate and cathode may have 
translucency, and consists of an organic 
metal salt of the organometallic complex 
of alkali metal or alkaline earth metal, 
alkali metal, or alkaline earth metal, 
alkali metal, or alkaline earth metal, 
alkali metal, or alkaline earth metal, it 
has practically sufficient translucency, 
and by high brightness, luminous 
efficiency is good and it turns out that it 
is moreover stabilized and can produce 
easily. 

[0063] Next, the application of the 
organic electroluminescence display 
device concerning this invention is 
explained. 

- The example which included the organic 
electrolumine scence - ^ ^ display ~ •> - device . 
concerning application 1 this inventionin 
the in finder of a camera is shown in 
drawing 3 . In the example shown in 
drawing 3 , the display device DL 1 
concerning this invention is visible to the 
photographic subject observed by the in 
finder F of a camera in piles. The 
photography information on a camera to 
the evocation and user of cautions by a 
clear display and color display with a 
luminescence mold can be displayed by 
including a display device DL 1 in the in 
finder of a camera. Since an organic 
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electroluminescent element is 
translucency, a photographic subject does 
not become dark but it has good visibility. 
[0064] - The example which included the 
organic electroluminescence display 
device concerning application 2 this 
invention in the transparence surface 
cover glass of a clock is shown in drawing 
4 . In the example shown in drawing 4 , 
the display device DL 2 concerning this 
invention is fastened between the 
transparence cover glass CGI and CG2 of 
two sheets formed in the display bottom 
by the guide of Clock WT, and is included 
in the glass holder WF, and the condition 
that for example, the calender CA is 
displayed on the part of this cover glass 
by that cause is shown. Such a clock can 
be used as a usual guide type clock at the 
time of non-display of a display device DL 
2, and it can be made to display on the 
display of the display, by the way, 
according'the display^ ofta^ chisel- calender, 
stop watch, . an : alarm, an atmospheric 
pressure, temperature, humidity, an 
address book, a schedule, a map, etc. to a 
guide which is the need in piles. For this 
reason, much information can be 
displayed, without spoiling design nature 
in a guide type clock. Moreover, night can 
also be made to emit light. Moreover, it 
can use also for the alarm display for 
calling attention of a changing battery etc. 
In addition, although the clock which 
included the liquid crystal display 
component in surface glass is known, 



since light transmittance is the 
spontaneous light corpuscle child to 
whom a guide display does not become 
dark well and who can be colorized 
compared with what used the liquid 
crystal display component, the thing 
using the organic electroluminescence 
display device which has the 
configuration of this invention has an 
advantage, such as excelling in visibility. 
[0065] ■ The example which included the 
organic elec tr olumine scence display 
device of application 3 this invention in 
the windowpane is shown in drawing 5 . 
As shown in drawing 5 , it can use for the 
big- screen TV which includes the organic 
electroluminescence display device DL 3 
which starts this invention in piles in 
windowpane WG, for example, does not 
take the display of the advertisement in 
lighting at night, a bus, an electric car, a 
store, office, etc., a notice, guidance, etc., 
and a tooth space^Moreover- it^can-also . 
be used like stained glass by changing a 
color partially. Since a large area also has 
comparatively little power consumption 
and ends, the organic 

electroluminescence display device is 
suitable for the display of such a large 
area. Moreover, since an organic 
electroluminescent element is 

translucency, it can check an external 
situation by looking good through a 
windowpane. 

[0066] ■ The example which used the 
organic electroluminescence display 
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device of application 4 this invention for 
the HUD of an automobile is shown in 
drawing 6 . As shown in drawing 6 , the 
organic electroluminescence display 
devices DL4 and DL5 which start this 
invention in piles are included in the 
windshield AG of an automobile, for 
example, it can use as a travel-speed 
display or a display of navigation 
equipment. Moreover, by using as a HUD 
for mount of an automobile, drive 
potential can be low, and a burden cannot 
be applied to the dc-battery of an 
automobile,, but an indication to which 
cautions are demanded from color display 
or an operator can be given. Moreover, 
since the display devices [ DL / DL or / 5 ] 
4 have translucency, do not bar a visual 
field at the time of non-display and do not 
interrupt a field of view at the time of 
luminescence, information required for 
the location which can be seen without 
seldom -moving^-a- look« at r -the - time -of 
operation can be displayed. Since light is 
furthermore emitted, it is easy to call 
attention. 

[0067] - The example which used the 
organic electroluminescence display 
device of application 5 this invention for 
the overlay display used for other display 
screens in piles is shown in drawing 7 . 
Drawing 7 shows the example 
incorporating the display device DL 6 
which starts this invention in piles to the 
display screen CP of a computer. When 
giving an indication made to overlap, it is 



legible in a luminescence mold, and it is 
easy to call attention etc. by 
incorporating the organic 

electroluminescence display device 
concerning this invention within the 
screen limit of a liquid crystal panel or 
CRT. Moreover, a channel display and a 
clock indication can be given and 
facilities can be given to a user. If it 
furthermore says, since another 
information can be displayed on a 
required part, without interrupting the 
display by the liquid crystal panel, the 
screen of CRT, etc., information to refer to 
to coincidence can be displayed on 
screens, such as a liquid crystal panel, 
and an organic electroluminescence 
display device screen, respectively. For 
example, in a personal computer, it is 
possible to display a help screen, a 
pointer, a tool pallet, a situation of 
operation, hardware information, etc. on 
the main- screen in>:piles. with- aii organic - 
electroluminescence \ display . device, . 
Moreover, although the light of a liquid 
crystal screen is polarizing, use which 
restricts the information which is in sight 
with an include angle using not deviating 
is also possible for the light of an organic 
electroluminescent element. 
[0068] 

[Effect of the Invention] according to this 
invention the whole - translucency - 
having - high brightness - luminous 
efficiency - good - manufacture - an 
easy organic electroluminescent element 
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can be offered. 

DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 
fDrawing ll It is the side elevation 
showing the outline configuration of one 
example of • the organic 

electroluminescence display device 
concerning this invention. 
fDrawing 21 It is the side elevation 
showing the outline configuration of 
other examples of the organic 
electroluminescence display device 
concerning this invention. 
[Drawing 31 It is drawing showing the 
example which included the organic 
electroluminescence display device 
concerning this invention in the in finder 
of a camera. 

fDrawing 41 They are some perspective 
views of the example of a clock which 
included ^ the-organic electroluminescence 
display device concerning this invention 
in cover glass. 

fDrawing 5l It is the perspective view of 
the example of a windowpane 
incorporating the organic 

electroluminescence display device 
concerning this invention. 
fDrawing 6l It is drawing showing a part 
of example of an automobile which 
included the organic electroluminescence 
display device concerning this invention 
in the windshield. 

fDrawing 71 It is drawing showing the 



example using the organic 
electroluminescence display device 
concerning this invention as an overlay 
display of a computer display screen. 
[Description of Notations] 

1 Transparence Substrate 

2 Anode Plate 

3 Hole -Injection Transportation Layer 

4 Organic Luminous Layer 

5 Electronic Transportation Layer 

6 Electron Injection Layer 

7 Cathode 

8 Lead Wire 

9 Power Source 

Ll, L2 Organic luminescence film 

DL1-DL6 Organic electroluminescence 

display device 

F The in finder of a camera 

WT Guide type clock 

CGl, CG2 Clear glass covering 

WF Glass holder 

CA Calender 

WG Windo wp arie- « <~ • ^i^-^sw. a^ra. t 
AG Windshield of an automobile ..- 
CP The display screen of a computer 
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(1— -f"7^^) — A—7^=-;\> — 5— (4— t e r t 
-^f;l/7x^;V) -1, 2, 4-hy7/-/K 1, 
4 — tr* { 3~ [4— A — 5— (4— t e r t — 

y^/uy^^/u) — i, 2, 4-hU7yy;u] } 'O' 
if:/, 1, 3 — fc** {2— [ 1 —y^^/l — 5— (4 — 
tert-^7x^)-l, 3, 4~hy7/y 
/!✓] } 4, 4' — tT* {2— [1—^^-/1- 

— 5— (4— t e r t — -J^tV? x =-/V) — 1, 3, 4 
-hy7/y^] } ^7s-;K 1, 3, 5— 

{2— [5— (4— t e r t-7 r f/W7x^) — 1, 
3, 4-t^t^7/y^] } -Oi? fetb 

-e#6p 7;^;-^hy^t^y/^ti|g 

[0 0 3 1] «?Nti£JB 5 S:*«C>**WC«5***T- 
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£\ tOl$|ilnm-5 0 0nmgftittltfi<, 
a*ft-e«J*-r5»fr, 5nm-10-00nmg«i:t 

[0 0 3 2] fltf-ffi&JS 5 (0±^m^?^AS 6 * 

r y u < f*r y ±s^JS^*^^a 
ttfc x^r/^y^s^b<«r/^y±^jRtow 
w&JWfi&fli^So *i>*ir/^y^«^u<fir/^ 
y ±jMfc«*>iMM*, xttr/w* y l < iirw 

y ^itm^ftztiz T/is* y ^juxf^r/w^ y 
js^LTte. y^!>^. ^yy^As thy^A, 

^y?^ j7/u>">A N /i^v^a, ^y# 

[00 3 3] «WftAttXfl^r«^JHMf#2: LTfl, fa 

i^y^r/^K^ri/A^^ ^-<C3>^*. ^>y^c^ 
^7?m /ny« ^y^/urt 

40 tt*sfi»*fc«>*W!:»*U^\ 

[0 0 3 4] m^-^AH 6 Sr^JO. 
^l£*3tt£«^&AJItt:. ^^yy/w 

• C0i?^fi0. lnm-2 0nmgSit$ a t^ttAl 

tt<Dmm>mi< * « ^m^aAss** m ± s 5 *k 

S?-r#*5^®^Atf^^-^X7K5/ H^JDKHt* 
50 *%«UTWIEO)«E»(Oj6HT*»fiS:-f-tttf ct^o 
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[0035] «^aA«6<^±ir, mmmm^m 

^6ft5l*K7***i-S. n»*>l*«7*r£». *JB 
[0 0 3 6] *fc, »«#4»3ttt*Wr4»*tt^«* 

[0 0 3 7] B«*»fiM-S»£\ t^Al±l^ * 

(D^m<DW&& 1 n m— 3 0 0 n mgS^&^ Ll\ & 
Ifi^S^li 1 n m- 1 0 n mgl^»4 LV\ £ 9 
&^L<Hlnm~8rimggt$)6o ^Ifc&JHiSJ^ 

[0 0 3 8] »ffi2 £»ffi7 £f4, a^^Sr^tt^ h 
y ^ ^ii 5 <t 5 CMt 5 r t t ^ 0 Ctt 

M.7 \^m^m^^^^^^x^mm-2..-iEK^mm 
3. t«i4, m^mmms. i^Aie^^i 

\^mft&*i%*>mmnE.*i&<-fz>±x\ 2oonm- 

2 0 0 0nmgfi^t5C^^ff*U\ AS - ttttRd 
ffi^ff Sf4 2 0 nm— 2 0 0 nrngg^* LV\ 
[0 0 3 9] #JBtf>a#tt*l«i-S£i:fc:j: 

3t*<o3taiifi*ds 7 o %^sj^± 1 ft 6 J: 5 ^-r <5 c fc 

3&**fli±ff*Ll\, J: *P»^U< (4 8 0%Sg^±t^ 
[0 0 4 0] Hl<0*^*-7-fc:J:5 4:* 

f4, it^tts mmm^j£temnx~$bz>T^*i})&m^ 
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l < f4T /^ y ±jg&jRw> P^^ftW^** £ ft 
T^Sj&*&, K«*ffiA«6±fc|»K7Sr*»Jc**-t- 

10 ^aq#6>ft£ 0 

[o 041] atjc**w^jB 2 oias*iiB<o-*«3i 

f^f4 N a^Sfil. B&S2, lETL^Att^il 3 . 

/£$ftfct><DT-fc6o CO*T--Cf4. jE*L«&2SJi 3 Rl* 
*T«^*Ji 4 <D 2 H "C»*#3teflt L 2 tt^6o 

*«0>w»fcoi^Tf4B i (om^m^^^xmm 

[0 0 4 2] IH2tC^-r^^^-^^^Tt>, 

20 g6(4, ft*«K ^sftK^ft^Kx&ST/^ y& 
«5eb<*4r/w*y±*&*o««iA««# % xfir/w 
# y ^m«u< f4r/u^ y ±«£M<B**£JW**>e># 

r/^ y &js3gr u < (4r y ±m&m<omtm. xn 

T>v% y ^M^b< (ir/u^ y iiM^Apyytt 

if^«**W!Bi:*o-CV^5 Q ^^c. RUE 2. ^S7Sl^ 

30 ■taB4«T-#*6fc5, .- 

[0 0 4 3] «M^^*^lft%IB^ItttMAtttL 

A«i3I® *E?La Att^> K v h ft Z jER&Am t 

m^mvxhxi\ -ate 3ms4E±^tts. 
& . *m m ttti h <d mmm ^ br* s n * t> ^ -era 

40 l\ 

%jKM 1 

I^15 0nm^^^X|tt (I TO) ^ 

N, N' -^7x^/1— 
N, N* — t*^ (4— —1, 1' — tT 

^ (3—^ ^>V7^~>V) —4, 4* — VT^sW&m 
^e>*-5jEaffiAttaiBS:SS*t-J: Off S 6 0 nmMft 

is (A 1 q 3 ) d^b*S*«»»3lfiJi**#»2:J: 560n 
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[00 4 4] HifiM 2 

[oo4 5] mmm3 

*y^»y^?A&^fcflfefi. «CfSESHl£« 1 ^ ra« 
fc. 

[0 0 4 6] Hffi^J 4 
f^l5 0nm^yv?^xXi« (I TO) ^ 

wtmztititfyxm&jci^ 4, 4* , 4^— by* 

[N, N' , N" ~hy7x^ — N, NT , — h 

y * (3— y^/i^^/u) ] h y 7x^r ^ 

^5i5^Mtfc 0 ^©±11, Alq 3 H^ti 
»*Jl*:*#JwJ: NO nm(Z)JISIift5 J: 

*lcj:t)0. 5 nm(DfSl:46J; 5fcJR«Ufc,' *tf> 

[0 0 4-7,] HJfi«5 ■ • 
f fry ^ !>^*<^*-5^l2:ft A.-^CBMfc^y-* i/V-J**m- 

[004 8] H*£#J 6 
fS»15 0nm^y^^X»ft» (I TO) *S 
tt*S;fcfc;*f9*MR±fc:* N, N' — 
N, N' — tT^ (4— ^fv^^^/U) —1, 1' — fcf 
X (3— ^/l^a^/l-) —4, 4' -i/T^yft^ 

sjisw&abfca *<d±\^ ai q 3 a>e>&5«-«38 

ftSfc&STKJ:') 6 0 nm^JJSWiS J: 5 S-t^/SL 
tw^L7t 0 ^<D±(C, MgWAgilO : 1 <T>U=^ 

L7to £ i TO^/^^^CJ: 5 y ^ 

L2 0 0 nm^*Sfc*SJ:5^SMt«:*ricUfc. 
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[0049] mmm i 

A— Tir^/UTi? hSSffct-ttX-T y ^£ A— Tir 

?vUTir h-J— h«l*trffl^fc«tt, *ME3Hfcfll6 km 

[0050] mmm s 
[oo5i] mmm 9 

H^15 0nm^y>?!7AXXltt ( I TO) ^ 

N, N* — *?7x.=ifr — N, N' — fcT* (1—^:7^- 
/U) — 1, 1' —^^^-/l — 4, 4' -^r^y^I 

.^%mt\^x^ r/v^^Ahy^t^yyii/^yy 

* 511% K-^Stfct©**«tli i 0*f S*. 
20 1^10 nm<7)#)^£7f^£L7Co 

[0052] m^m^mmmt ut> t/^^a h y 

fS2nmO*»»*lfc. *«fcH*fcL 

t. i TOSr^y^Sia d ^'y^ y y^t2 0 0 
Tx ♦flU^u* hp;vU^y^I^^Mt 

30 [0 0 5 3 ] Hk.Ml Q ... . ... . 

m£ft)l 5 0 nmO^y^^^XSftft (I TO) ^ 

N, N' — i^7x^A — N, N' — tT-X (l— ~r~7^ 
/U) — 1 , 1' -v?7x^;l/-4, 4' -i/T^^^r^ 

awtSfcU'C. 7/^;-^Ahyxt^yyi^uy 

[0 0 5 4] ftdf^igl^Lt, 7/U^^Ahy 
40 X^-^v-V^^^^iir. 4 5nm^f $(7)il^Ml 
7c Q ^6^^(7)±(- N l^AltLX^y!>A-hy 

tt, Mgi:Ag^l0 : 1 <ajpj(^ifc-e*«s* 
I TO^^/^^ftCJ; 5 ^^^^^ y y^L2 0 0 nm 

[0 0 5 5] itg?^J 1 
50 l?»15 0nm^y^^^Xltt (I TO) ^ 
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»BS^^7^Sfi±i-. N, N' —is-7^~/V— 
N, N' — (4— ^/l^^^/U) —1, 1* — fcT 

* (3— —4, 4* —i>T % l/{C^m 
36*6>*-&jE?LttA*fcaSJi*:3lK*fcJ:!)»S6 0 nmlc* 

[0 0 5 6] ifcROT 2 
*S»15 0nmW>f^^X8ft* (I TO) ^ 
««£ftfc;tf7*£«±l-s N, NT' — v^cc-Zl— 
N, N' ~ tT^ (4— *f/W7z*~/U) —1, 1' — 

* (3—*^/U7^z=./is) — 4, 4' — ^TS^fcfr* 
^6*5jE?LttA»a6Ji*3K#«i:J: 9J*S 6 0 nmlcfr 
5 i 5 fc:** Ut. ^<£>±^> Al q 3 j&>&fc5#HB8 
3fcJi*:S8*t;:J: "9 6 0 nm(OJI^^5J;^:Ml 
/Co ^C»_btC x i^^Al^I^fl^ SSMg-Ag 

(10:1 <Dj%*it) SrfflV^3K»fc<t HOnm 

[0 0 5 7] tfctSM 3 
f^lSOnm^y^^^^Xij^ (I TO) ^ 
K«S^c^7^Sffi±tC. N, N' — v^^/l— 

n, n' — tr* (4— ^^/u^^^/u) — i, l" — tr 

^ (3— ^f/P7 —4, 4' -v^T^Wb^ 

,*.J:5ls:.»ritU*:*--t<o±l^ A l q 3 ^feft**«38 
3fe«SraK»J-J:?) 6 0 nm(Z)f $te6J:9l:Ml 
:rc 0 -^OJiKV- : m^aAB*Kitri ? 4c; - ttScM g — A g 
ftfrfe (10: lOJDSmt) Sr/fl^lKSl-Jt *) 2 0 nm 

[0 0 5 8] AftlBUlfcfll i - 1 oxtMfcRW 1 - 

5, 8*Wfi ^y/^tt»»fitfL S- 1 0 OSrffl 
l/\ &m*\zi 0V<©iEjK«flEtRJ*DU-C»««l^ba!l 

*^Br«l^*3fe*W-U-3 2 1 0 4:fflt\ fc^4 5 0 n 
m-6 5 0 nm^*©¥«aa**r»Slfc. 

[0 0 5 9] 
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8 0 


mum 2 


13 0 


8 1 
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110 


8 0 
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mmmi o 


6 5 0 
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1 0 


8 0 




19 0 


6 1 


tb#W93 


300 


24 


[0 0 6 0] 







fc 1 OVSWH 0 0c d/m 2 JK±^fi»*583t3W 

20 /cm 2 TSBWHtS*, *<0»ft«S<a¥»JW on* 
#ap5H::*5*-e©WW) Sr8B€bfc^r^3 0 0«PW 

4 5 0 nm-6 5 0 nm) fc*3»* SSR^SteSiB*** 7 
[0 0 6 1] m+frAm&ffiZ-X^ft^it&M 1 

o*^-ett; i o vmm<D&?tmmte iocd /m 2 

^ftllOnm, 2 0nmiS<t?§Wo 

[0062] «_l<&i§*. i»»t«WB««a*tt«r*i- 
40 xteT/isX y ^jusgix nT;i"$ y ±m&jh<7v^ 

[0 0 6 3] &t-, hPA'U 
• i^ffi^ij l 
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[0 0 6 4] • JSJB0II 2 

SttoaWOT*^- * ^jB^A/^^ria 4 io 
«JE. MS> MSx 7K^y^ 

[0 0 6 5] • JSJB#I 3 

W7^WGCl^t«P^[^6t«x!/^ Fd/P> 
fSJS. >( ^m^teft Z>fc^. A 

[0 0 6 6] -lSfflM4 
«^DL4, DL5Wii^ #J;Ltf j£?T3*ffS 50 
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L5'ttai36tt«:5()rr6fc». #*««Pfc:tt:«»*:*SlfS 

5tt«^K*««*r*^-r5^fc^-c#s 0 stria 

[0 0 6 7] • JS/BM 5 

C PlcfijteT#38Wtt:«3«^3RT-D L 6 Srfi^A/^ 
«*S«rSii\ «ffl#<0ffl«&HS So £^ 

±mm\^M^x^^ymm, % > 

[0 0 6 8] 

[HH^«*4R«] 

[IU1] hp/^^yt^l 
[0 2] «^(I#6tixL/^ ho^Uyty^g 
[H3] hn^$*yt^« 

[05] *J8Mfc«5*ai*>^ hn/^;*yt^« 
[0 6] *»M^<R5*«^U^ hB^S*Jxt^* 
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[0 7 1 ho/uU^^S 
'^St-T-Sr^ > — ^^^HScd^-—^^— i"f 

i mwmm 

2 
4 

6 t^ftAi" 

7 Iftffi 
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